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A 10 year old patient with right atrial automatic ectopic
tachycardia underwent successful transvenous catheter
ablation after endocardial mapping. Tachycardia had
been present for 7 years before ablation and associated
with development of dilated cardiomyopathy. A single
50 J discharge at the point of earliest atrial activation
was followed by the establishment of sinus rhythm that
Recent applications of transvenous catheter ablation have
demonstrated the potential for long-term interruption of re-
ciprocating tachycardia by disruption of either atrioventric-
ular node-His bundle conduction (I) or accessory atrioven-
tricular connections (2). The primary indication for this
technique has been tachycardia refractory to pharmacologic
therapy and antitachycardia pacing . Thus, catheter ablation
has evolved as an alternative to antitachycardia surgery.
More recently, this technique has been used in attempted
ablation of foci of junctional (3) and ventricular (4,5) tachy-
cardia unresponsive to conventional medical therapy.
Automatic ectopic atrial tachycardia, defined by
Goldreyer et al. (6) and Scheinman et al. (7), may be un-
responsive to pharmacologic therapy and antitachycardia
pacing (8), with surgical excision or cryoablation as ther-
apeutic alternatives. We report on a patient with atrial au-
tomatic ectopic tachycardia originating in the right atrial
appendage, in whom successful catheter ablation was per-
formed . The procedure was without complication, and the
patient has remained in sinus rhythm during 10 months of
follow-up. This is the first reported case of successful cath-
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remains at 10 months' follow-up. This case represents
the first reported successfulcatheter ablation of an atrial
automatic ectopic tachycardia. Specificanatomic factors
favoring successful ablation and improvement in tech-
nique are discussed.
(1 Am Coli Cardiol 1985;5:999-1001)
eter ablation of atrial automatic ectopic tachycardia, and
specific factors contributing to this success are discussed.
Case Report
The patient is a 10 year old girl, initially referred for
evaluation of supraventricular tachycardia at 3 years of age.
The patient's electrocardiogram (Fig. I) suggested right atrial
automatic ectopic tachycardia, with negative P waves in
lead V I suggesting an anterior to posterior vector of atrial
depolarization, a variable atrial cycle length of 3IO to 335
ms and 2: I atrioventricular (AV) conduction with episodic
I : I AV conduction. Electrophysiologic catheterization at
that time confinned the diagnosis, with accompanying
hemodynamic and angiographic findings consistent with a
moderate dilated cardiomyopathy .
Therapy with digoxin and propranolol initially resulted
in conversion to normal sinus rhythm. However, increas-
ingly persistent episodes of supraventricular tachycardia and
echocardiographic documentation of reduced left ventricular
function prompted return of this patient to our institution .
Twenty-four hour continuous electrocardiographic record-
ing demonstrated incessant supraventricular tachycardia de-
spite therapeutic levels of digoxin and propranolol. There
was no change in the patient's rhythm with the addition of
quinidine treatment. The patient was offered therapeutic
options of an experimental antiarrhythmic drug (amioda-
rone), surgical excision of the tachycardia focus or an at-
tempt at catheter ablation. The latter option was selected
and informed written consent was obtained.
Electrophysiologic study, A hexapolar electrode cath-
eter inserted into the right femoral vein was utilized for
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Figure 3. Electrocardiogram after ablation showing normal sinus
rhythm with a cycle length of 800 ms. P waves are positive in the
anterior precordial leads.
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Figure 2. Electrophysiologic study. Atrial cycle length 320 ms
with 2: I atrioventricular block. Earliest atrial activation (arrows)
is at the medial atrial appendage (Distal RAA). From above down:
Surface electrocardiographic leads I, aVF, VI and V6; high right
atrial reference electrogram (HRA); unipolar atrial appendage elec-
trograms (Proximal RAA-Distal RAA), displayed in lateral to me-
dial sequence; His bundle electrograms (HBE); low septal right
atrial electrogram (LSRA); blood pressure recording.
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charge was delivered at the second hexapolar electrode
(cathode), corresponding to the point of earliest atrial ac-
tivation. After synchronized discharge, two beats of junc-
tional escape rhythm occurred, followed by the establish-
ment of sinus rhythm at the cycle length of 720 ms with
I : I AV conduction.
Twenty-four hours after ablation, the patient was fully
ambulatory. The electrocardiogram was normal with the
exception of first degree AV block (Fig. 3). Ambulatory
electrocardiographic monitoring demonstrated sinus rhythm
with normal rate variation and no tachycardia. Serial re-
evaluation over the past 10 months has demonstrated con-
Figure 1. Electrocardiogram before ablation, showing supraven-
tricular tachycardia with 2: I atrioventricular conduction. Normal
frontal plane P wave axis with negative P waves in anterior pre-
cordial leads suggests anterior to posterior vector of atrial
depolarization.
endocardial mapping of the right atrium. Three additional
electrode catheters were inserted and positioned against the
high right atrium across the tricuspid valve to record the
His bundle electrogram and at the apex of the right ventricle.
Leads I, aVF, VI and V6 and the intracardiac electrograms
were recorded simultaneously with a VR-16 Electronics for
Medicine recorder at a paper speed of 100 to 250 mm/s.
Atrial and ventricular stimulation were performed with a
programmable stimulator (Bloom Associates).
The baseline atrial cycle length was 320 ms, with 2: I
AV conduction. The low septal right atrium-His interval
was prolonged at 130 ms, with otherwise normal intracar-
diac rest intervals. Atrial premature depolarizations were
next introduced into sustained atrial tachycardia. This re-
sulted in pauses that became progressively less than com-
pensatory with increasing prematurity. At the intrinsic atrial
cycle length of 320 ms, the atrial muscle effective refractory
period occurred at an A1A2 interval of 200 ms. Overdrive
atrial pacing at a cycle length of 250 ms resulted in 3 : I AV
conduction. On termination of atrial pacing, there was im-
mediate resumption of the ectopic atrial tachycardia, with
a progressive decrease in the cycle length (that is, "warm-
up").
Endocardial mapping to localize the site of impulse for-
mation was then performed. Utilizing the high right atrial
electrogram as the reference, the hexapolar catheter was
utilized to determine the atrial activation sequence, obtain-
ing a unipolar electrogram from each electrode. The earliest
point of atrial electrical activation was the mid-anterior right
atrial appendage preceding the high right atrial electrogram
by 30 ms (Fig. 2).
Catheter ahlation. After endocardial mapping, the pa-
tient was anesthetized with ketamine, and a patch electrode
(R-2 Corp.) was positioned over the mid-right anterior thorax
(anode). Using a standard defibrillator, a single 50 J dis-
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tinued sinus rhythm and normalization of left ventricular
function . This patient is asymptomatic and requires no car-
diac medications.
Discussion
Ablation of the Bundle of His. The initial report of
closed chest transvenous catheter ablation of the bundle of
His by Beazell et al. (9) was followed by improvement in
experimental technique (10) and subsequently applied in
human patients . During electrophysiologic study . the His
bundle electrogram is relatively constant and easily iden-
tified. making it a suitable marker for ablation . This tech-
nique was next applied to bypass tracts in the Wolff-
Parkinson-White syndrome . However. concern regarding
perforation or thrombosis of the coronary sinus has limited
attempts at catheter ablation of left-sided accessory con-
nections. Tachycardia foci in the atrium or ventricle require
endocardial mapping with precision if ablation is to be con-
sidered . The reported accurac y of endocardial catheter map-
ping to an area of 4 to 8 cnr' may be inadequate to permit
ablation of ectopic tachycard ias (II) .
Ablation of atrial automatic foci. Several specific fac-
tors may have fostered success in this case . First. precise
endocardial mapping and constant catheter position were
critical for the shock to be delivered properly to the desired
area. With the distal end of the hexapolar catheter in the
tip of the right atrial appendage. constant electrograms were
continuou sly observed until the discharge occurred. Catheter
malposition could potentiall y result in cardiac perforation
or a focus of arrhythmia. Second. current density appears
to be the primary determinant of local myocardial injury
(12) in ablation. In this case. we were able to perform
permanent (tachycardia focus) ablation using 50 J compared
with the 300 to 400 J utilized in His and Kent bundle abla-
tion. We attribute this to the limited electric field produced
by the relative proximity of the anode and cathode which .
together with the reduced transthoracic impedance associ-
ated with the preapplied cardioversion pads (13) . resulted
in augmented current at a given voltage . Third. the direct
anterior vector of discharge directly interfaced with the
tachycardia focus. ensuring maximal current density at this
point (14) . These factors may not be present in all atrial
automatic ectopic foci and thus results may not be as fa-
vorable in other areas of the atrium.
Catheter ablation remains an experimental technique with
undetermined long-term efficacy and side effects. Tempo-
rary interruption of reentrant circuit s or ectopic rhythms
indicate the need for improvement in both endocardial map-
ping and ablative techniques. However. catheter ablation
offers a distinct therapeutic alternative in patients with med-
ically refractory arrhythmias. as illustrated in this case .
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